Temporal pattern of synthesis of the mouse cortical granule protein, p75, during oocyte growth and maturation.
We previously demonstrated that a protein of M(r) 75,000 (p75) is localized to cortical granules (CGs) in mouse oocytes and eggs and is released upon activation or fertilization of eggs (K.E. Pierce, M. C. Siebert, G. S. Kopf, R. M. Schultz, and P. G. Calarco, 1990, Dev. Biol. 141, 381-392). To examine the temporal pattern of synthesis of p75 during the early stages of CG formation, growing oocytes, which were isolated from juvenile mice, were incubated for 4 hr in medium containing [35S]methionine, and radiolabeled proteins were immunoprecipitated using an antiserum that detects p75. Synthesis of p75 is detected at low levels in the smallest oocytes examined (less than 20 microns). Synthesis of p75 relative to total protein synthesis increases about 12-fold during oocyte growth from the 20-40 microns size and then remains constant throughout the remaining period of oocyte growth (40-70 microns). In the fully grown, germinal vesicle (GV)-intact oocyte (70-80 microns), immunoprecipitated p75 comprises approximately 1.5% of the total amount of radiolabeled protein. Three hours after the transfer of these oocytes to a medium that supports resumption of meiosis and GV breakdown in vitro, oocytes subjected to a 1-hr labeling pulse display a 35% decrease in the relative level of p75 synthesis. By 15 hr of maturation, p75 synthesis was reduced to 14% of that in the fully grown, GV-intact oocyte and this is similar to the level of p75 synthesis in ovulated eggs. The level of p75 synthesis following in vitro translation of total egg RNA is only 38% lower than that obtained from total oocyte RNA. In addition, synthesis of p75 is observed following in vitro translation of oocyte, but not egg, poly(A)+ RNA. These results are consistent with p75 synthesis during oocyte maturation being under translational control.